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Complex thinking and computing organization facing 
contingent problems1 
 
Abstract 
Facing the reflexive modernity, the trend is towards collaboration between public and private 
spheres. Due to the complexity paradigm and contingent approach, organizations are 
conflicting with a “one best way” slant. Indeed, they are understood as computing ones and so 
they can adapt to a changing environment. The purpose of this paper is to understand how 
managers deal with contingent problem solving and so to characterize computing 
organizations. Through a qualitative methodology, this paper sheds light on an integrative 
model of computing organization able to solve contingent problems, with five dimensions. 
Keywords: Complexity, Computing Organization, Problem Solving, Organizational conflicts  
 
Introduction 
Knowledge progress benefits action, action progress benefits knowledge (Morin 1986, p.55). 
In a globalizing world, the paradigm of reflexive modernity (Beck 2001) queries the 
characteristics of public organizations. On the one hand, the modernization process 
encompasses the production of risks and threats. Conversely, this modernization process 
becomes reflexive when it requires the management of its own latent induced effects (Beck 
2008).  
In a French context, the loss of public action legitimacy (Fung 2007, 2015) involves public 
organizations facing many institutional disturbances. First, the territorial big bang is often 
used in both scientific and press articles to illustrate the last French public reforms that 
impacted local public organizations2. The changes are particularly reflected in the reduction of 
the number of regions (from 22 regions to 13) but are also visible in the redefinition of local 
public organizations’ competences. These institutional upheavals then must be added to the 
phenomenon of glocalization (Benko 1999). Subnational territories are therefore competing 
globally, and the national level is no longer the medium level between the local and the 
international ones (Zimmerman 2005). Territories face a dual challenge - institutional and 
                                                 
1 Article based on a communication presented at the sixth Conference Philosophy(s) of Management “Public 
Management and Political Philosophy” in June, the 4-5th 2018.  
2 In this case, local public organizations are understood as decentralized organizations and their groups as 
municipalities, departments, metropolises and regions.  
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economic - that directly influences the public management (Serval 2015, 2018). Finally, 
falling in the scope of the two paradigms of New Public Governance (Dunleavy et al. 2005, 
Osborne 2006, Pollitt and Bouckaert, 2011) and Public Value Management (Stoker 2006, 
Bryson et al. 2014), the trend is towards collaboration between the public and private spheres.  
Prior literature criticizes the linear analysis of management sciences and claims considering 
complexity (Morin et al. 2018). In a linear way, the whole corresponds to the sum of the 
parties (e.g. 1+1=2) but in a complex way the whole is more than the sum of the parts (e.g. 
1+1=3). Moreover, certain authors reject a “one best” structural form, and consequently 
require a contingent approach (Chandler 1962, Lawrence and Lorsch 1967, Mintzberg 1979, 
1981, Battilana et al. 2012) to adapt organization to a changing environment. According to 
principles and rules, computing organization deals with information, signs, symbols and 
memory (Morin 1986) to solve complex and contingent problems.  
The originality of this work is to characterize public organizations as computing organizations 
capable of solving complex and contingent problems. Indeed, the research question raised by 
this article is: how do managers deal with contingent problem solving? 
This article is structured as follows: the first section provides the theoretical background to 
solve contingent problems through the dimensions of computing organization (1). Then, we 
expose the methodological design, based on a qualitative method and a unique holistic case 
study (2). The following sections present findings (3) that are discussed around two axes: the 
role of organizational conflicts to characterize the complexity of organizations, and the 
conceptualization of computing organization (4). 
1. Theoretical Background: computing organization to solve contingent problems  
The following subsection starts by presenting the complexity of organizations, that requires 
one to subscribe to contingency theory (1.1). Then, we shed light on the four dimensions of 
computing organization. Furthermore, we highlight a new one, the organizational conflicts, 
which is balancing with the relationship between order and disorder, anchored in the 
complexity paradigm (1.2).  
 
1.1 To think in the black-box with complexity and contingency 
Von Bertalanffy (1968) is the father of the systems theory and nowadays the scope has been 
enlarged, dealing with cybernetics, pedagogy, psychology, and more recently with 
management (Morin et al. 2018). The systems theory is included in a broader paradigm 
termed complexity (Morin 1986, 2005) This highlights the shift from the Cartesian paradigm 
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to the complexity paradigm (Le Moigne 1990). However, there is a difference between the 
systems theory and the complexity.  
First, complexity is understood as a set of heterogeneous constituents such as events, actions, 
and interactions, which are inseparable. Moreover, complexity relates to the uncertainty 
within organized systems. The difference between systems theory and complexity is due to 
the perspective of the analysis. Systems theory aims at modelling the relationships between 
inputs, outputs and environment of opened/non-opened systems (Le Moigne 1990). However, 
complexity allows thinking inside the black box, crossing organizational complexity (i.e. 
focused on the object) and logic complexity (i.e. focused on the subject), in an uncertain 
environment (Morin 2005). Because uncertainty sheds light on the mix between order and 
disorder, the dialectic relationship between subject and object is overturned, considering 
ambiguity and contradiction.  
As initiator of the complexity, Morin (Ibidem) has underlined the counterpoint which is 
necessary to criticize the simplification of though in general, and of management sciences in 
particular (Bibard 2018). In constant evolution, the management sciences are facing the 
multiplicity and the variety of their objects. In this way, prior literature highlights the double 
complexity that characterizes public organizations (Christensen and Lægreid 2010, Bartoli 
and Blatrix 2015, Pache 2018). On the one hand, public organizations deal with multiple 
logics including institutional, legal, economic, and social issues. On the other hand, due to the 
collaboration trend, public organizations face public and private matters, which refer to 
various temporalities and spaces (Dunleavy et al. 2005, Osborne 2006, Pollitt and Bouckaert 
2011).  
As complexity is opposed to the idea of “one best” structural form, we are then concurring 
with the contingency theory (Chandler 1962, Lawrence and Lorsch 1967, Mintzberg 1979, 
1981, Battilana et al. 2012). Because public organizations evolve in a complex, uncertain and 
changing environment, they must adapt to it (Hernandez and Belkaid 2013). Therefore, the 
organizational success depends on the internal fit between the various parts of organizations 
such as conceptualization, action, planning, and implementation (Battilana et al. 2012). To 
think in the black-box of public organizations, we cross complexity with contingency to adapt 
solutions to a changing economic, social and institutional environment.    
 
1.2 A computing organization to solve complex and contingent problems 
Complexity is a problem word and not a solution word (Morin 2005, p.10).  To think about 
the complexity of public organizations requires to mobilize computation (Simon 1978, Morin 
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1986, Haughton 2014). From the Latin computare, computation means to calculate, to 
compare, and to confront together”, and refers to a broad capability to solve various 
problems. Consequently, computation is a “complex organizer / producer of cognitive 
character comprising an informational dimension, a symbolic dimension, a memory 
dimension and a software dimension (Morin 1986, p.37).  
First, the informational dimension refers to signs and symbols carrying information. Thus, 
organizations extract information from the internal and external organizational environment. 
To give an example, organizations must analyze frequently their environment through a 
strategic diagnostic and therefore deal with information (e.g. partnerships) given by the public 
organizations in charge of local economic development such as the regions. 
Second, the symbolic dimension encompasses information which is categorized in signs and 
symbols. Their signification can be either objective, as a denotation process, or subjective, as 
a connotation process (Barthes and Howard, 1991). As illustration, an orientation towards 
alternative financing is a sign sent by the organization that refers to denotation process. And 
the choice to promote transparency is a symbol of democratic openness that can be 
understood as connotation process. Within this framework, computation is the organizational 
capability3 to deal with signs and symbols. Consequently, information, signs and symbols 
respond to each other in a complex perspective.  
Third, the memory dimension is based on the organizational capability of memorization. This 
reflects the different ways to work with memory, such as through extraction, registration, 
modification and erasure. For example, when a manager deals with users’ files, he or she 
works with memory. Computing capability is working on its organizational memory 
according to these needs/goals, and therefore the practice refers to short, medium, or long-
term processes, corresponding to an adaptive, managerial, or strategic way.  
Finally, the software dimension is understood as a set of principles, rules and instructions that 
govern the organizational functions of calculation, prescription and reasoning. As illustration, 
accounting standards, which exist both nationally and internationally, are rules and principles 
that set the way accounting works. In this way, computing capability encompasses association 
and separation processes to deal differently with information, signs and symbols.   
                                                 
3 The term capability doesn’t refer to dynamic capabilities research. The dynamic capabilities’ goal is to 
understand how firms can sustain a competitive advantage through the analysis of different domains of strategy 
process and content (Helfat and Peteraf 2007, Teece 2007). In this research, the goal is to understand how 
manager deal with contingent problem solving, neither sustaining a competitive advantage, nor in a strategic 
way. 
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The computing organization is defined as an organization, which deals not only with 
information and symbols, but specifically with information, symbols and problems, according 
to their principles and rules (Morin, 1986). In these conditions, computing organization can be 
understood as a general problem solver (GPS) (Newell et al. 1959, Simon 1978). A GPS faces 
extremely complex processes that are involved in intelligent, adaptive and creative behavior 
(Newell et al. 1959). Thus, computing organization encompasses a broad capability, which is 
powerful enough to be applied to contingent problems.  
Morin (1986) sheds light on a fundamental principle: computation is essential for knowledge 
and any problem solving. Indeed, computation is essential for organizations to solve 
contingent problems. Due to the contingency theory, problem solving can’t be understood as a 
unique best structural form, and computing organization adapts itself according to internal and 
external environments. As computing capability covers four dimensions, then it follows that 
computing organization deals with four dimensions to solve contingent problems, shown in 
the Figure 1. 
 
Figure 1: Four dimensions of computing organization  
 
Source: Figure adapted from Morin (1986, p.39) 
 
Anything evolving in a complex paradigm requires facing up to uncertainty within organized 
systems (Morin 1986, Haughton 2014, Poulis and Poulis 2016). Consequently, complexity 
relies on a balance between order and disorder to consider contradictions. Indeed, 
organizational conflicts are a crucial dimension of computing organizations.  
A conflict refers to the confrontation between two or more people and, unlike the problem, it 
doesn’t have to be solved. Facing a conflict implies all different types of reactions, in a 
continuum from the refusal of confrontation to confrontation (Thomas 1992). Conflict can be 
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managed by force (verbal or physical), or by communication/negotiation. Moreover, the 
representations of the conflict are generally negative because the goal is to avoid it. Broadly 
accepted, this solution tends to be expensive both in time and energy. However, conflict can 
be understood in a positive way, because it is a source of development, when the actors 
engage themselves in a process of resilience (Tisseron 2014). For example, all children, at 
some stage, enter conflict with their parents. From a managerial perspective, conflict can be 
the fruit of a saving or destructive power (Blondiaux 2008, Martinais 2015).  
 
2. Research Methodology: From an Exploratory Approach to a Unique Holistic Case 
Study 
We start by presenting the comprehensive and qualitative research design (2.1). Then we 
successively explicit the data collection with the sample composition and the data analysis 
methods (2.2). 
 
2.1 Comprehensive and qualitative research design 
We consider computing organization as observable phenomena which are socially constructed 
(Berger and Luckmann 1966). This basic hypothesis involves a focus on organisation 
members’ meanings and the interpretations of their lived experiences. Then, we opt for an 
exploratory investigation (Snow and Thomas 1994) with a qualitative method (Miles et al. 
2013) to develop new theoretical angles. In this way, we address the following research 
question: how do managers deal with contingent problem solving? 
Our research strategy is based on a case study used to investigate a contemporary 
phenomenon within its real-life context because the boundaries between phenomenon and 
context are not clearly evident (Yin 2009, p.13). Our unique and holistic case study (Dumez 
2016) seeks to analyze public organizations facing complex and contingent problems. The 
local public organizations studied are Municipal Centers for Social Action (MCSA) that are in 
charge of meeting the social needs of users. 
 
2.2 Data collection and data analysis 
The data collection comes from two different collection modes. To commence, six participant 
observations (Spardley 2016), namely meetings and presentations, were carried out from 
January to March 2017. Additionally, six semi-structured interviews (Fylan 2005) with 
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territorial managers4, working in three MCSAs, were conducted in May 2017. The focus on 
the territorial managers’ perceptions allows us to place the study at the meso level, and thus to 
highlight the balance of power between the political pressures (macro level) and the social 
demands (micro level) (Cloutier et al. 2015). Indeed, managers are considered as essential 
intermediaries. The following table details the type of participant observations and the sample 
composition of semi-structured interviews.  
 
Table 1: Contents of observations and sample composition of interviews 
 
Source: Authors 
 
The interview protocol consisted of the following themes: (1) rules and principles governing 
the organization, (2) analysis of internal and external environment, (3) extraction, registration, 
modification and removal of information, (4) tools used by managers. 
 
To examine the computing organization, data analysis is based on inductive and abductive 
logics, following the methodology of Gioia et al. (2013). We start with an inductive approach 
to generate a first-order analysis, which identifies themes faithfully linked to informant terms, 
through an open and axial coding (Strauss and Corbin, 1998). Based on this first-order 
analysis, we constructed second-order categories to identify whether the emerging themes 
suggest concepts that might help us to describe and explain the phenomena we are observing 
(Gioia et al. 2013, p.20). Taken together, the first and second order analyses are the building 
blocks of our data structure (Figure 2). Subsequently, the research process shifted from an 
inductive to an abductive logic by considering the data structure and existing theory in tandem 
                                                 
4 This person is a public manager who makes territorial management, which encompasses all the managerial 
processes used to implement and adapt the strategy of a local public organization (Hernandez and Belkaid 2013).   
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
8 
 
(Alvesson and Kärreman 2007). The abductive logic leads us to identify new concepts and 
interrelationships dynamics, through the construction of a theoretical model.  
 
Figure 2: Data structure for a computing organization 
 
Source: Authors 
 
3. Findings:  the five dimensions of a computing organization  
The findings describe the computing organization in five parts, exposed in the data structure 
(cf. Figure 2). The information is the first dimension (3.1), which deals with signs and 
symbols, identified as the second dimension (3.2). This is to work organizational memory, the 
third dimension (3.3) through association and separation processes, which are the fourth 
dimension (3.4). The last dimension is a new one, shedding light on conflicts, the part of 
disorder that balances with order in a complex paradigm (3.5).  
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3.1 Organizational information: interaction with internal and external environment 
The data collected through observations and interviews illustrates the managers’ 
representation about the role of information for a computing organization (Table 2). 
 
Table 2: Data supporting organizational dimension 
 
Source: Authors 
 
First, the information extracted from the internal environment displays communication about 
the organization, the exchanging of data to achieve goals or to solve problems and knowing 
the needs of the organization’s employees. These exchange times are both formal, through 
regular meetings, and informal, through coffee breaks and lunches. However, due to the 
context of a reduction in expenditure, and hence a lowering of the number of employees’, the 
exchange time between services is reduced, and mostly informal.  
Second, the information exchange with the external environment is also formal (e.g. 
contractualization) and informal (e.g. lunches and telephone exchanges). Moreover, the 
information extracted from the external environment comes from public organizations (e.g. 
another territorial level), private organizations (e.g. enterprises, and associations) and citizens. 
Third, managers deal with false information which means incorrect information. This can of 
information can come from the internal and external environment and be transformed 
voluntarily or involuntarily. 
Finally, the computing organization deals with information extracted from the internal and 
external environment. The information exchange tends to be standardized and, consequently, 
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there is the risk of failing in adapting the missions of the organization, according to the 
territories’ specificities. 
 
3.2 Organizational signs and symbols: from denotation to connotation  
The data collected illustrates the managers’ representation about the role of signs and symbols 
for a computing organization (Table 3). 
 
Table 3: Data supporting organizational signs and symbols 
 
Source: Authors 
 
First, when the signification of the signs and symbols used by the organizations is objective, it 
refers to the definition and creation of tangible resources, such as a new logo, a reform 
process, and a share of indicators. Indeed, the message is formalized to define a unique 
signification (e.g. a slogan, or the contract terms).  
Second, the signification of signs and symbols used by the organizations can be subjective, 
and it refers to the definition and animation of intangible resources, such as the commitment 
of the employees (e.g. making sense), or the values (e.g. sharing of public values). 
Consequently, the association of different messages requires a distinct process of mental 
appropriation.  
Third, signs and symbols can also have a fuzzy meaning, which then disturbs the 
understanding of the situation and/or problem. This may be due to the transmission tool 
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chosen (e.g. unknown mapping software) or the type of person using it (e.g. lack of mutual 
acculturation between public and private actors in social action). 
To sum up, computing organization uses signs and symbols through either a denotation 
process, targeting tangible resources to diffuse an objective message, or a connotation 
process, targeting intangible resources in order to disseminate several messages.  
 
3.3 Organizational memory: an adaptive, managerial and strategic one 
The managers’ representation is analyzed through observations and interviews illustrating the 
role of organizational memory for a computing organization (Table 4). 
 
Table 4: Data supporting organizational memory 
 
Source: Authors 
 
In a first phase, the short-term memory refers to the treatment of information in order to 
define processes and tools (e.g. expulsion procedure and map) under three years. This type of 
memory is an adaptive one. 
In a second phase, the medium-term memory deals with actions and processes that will be 
implemented in three, four and/or five years. This type of memory is a managerial one, 
because it requires a formalization, such as the signature of a contract to exchange social data.   
In a final phase, the long-term memory is based on an institutionalized process, crossing 
different types of information to achieve strategic goals in more than five years. This type of 
memory is a strategic one, which uses the short-term and the medium-term memories. Indeed, 
a computing organization deals with different types of memory according to these goals.                                                                                                                                                                                                                                                                                                                                                                              
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3.4 Organizational principles and rules: from association to separation 
The data collected refers to the managers’ representations and highlights the role of principles 
and rules for a computing organization (Table 5). 
 
Table 5: Data supporting organizational principles and rules 
 
Source: Authors 
 
A computing organization uses principles and rules to deal with information, symbols and 
memory. First, principles and rules can be used to associate people within the organization, 
and/or organizations between them. In digital areas, the modes of association tend to be 
virtual, and the principles and rules must be adapted (e.g. principles of computer data 
exchange).  
Second, principles and rules can foster separation when the modes of association fail. 
Accordingly, these principles and rules of separation are only revealed by the limits and the 
failure of the association process. 
Third, principles and rules car foster mediation, referring to a third way between association 
and separation. These principles propose solutions to foster interaction when collaboration is 
not yet possible (e.g. new social mediation associations). A computing organization 
associates, separates and/or mediates, depending on the principles and rules that are used. 
 
3.4 Organizational conflicts: between saving and destructive power 
The data collected illustrates the managers’ representation about the role of organizational 
conflicts for a computing organization (Table 6). 
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Table 6: Data supporting organizational conflicts 
 
Source: Authors 
 
To transpose this thinking into a computing organization, the complexity of processes, actions 
and tools must be put into perspective through a dialectic between order and disorder. Indeed, 
the organizational conflicts can refer to a saving power, a destructive power, or no power at 
all. 
First, organizational conflicts can generate positive consequences, and thus be the fruit of a 
saving power. For example, a conflict can help to unblock problems when the mode of 
resolution involves several shareholders (e.g. the opening of a new childcare center).  
Second, organizational conflicts can produce negative consequences, and so refer to a 
destructive power. In this case, conflicts create inertia, and can stop a process or an action 
(e.g. analysis of young people needs sharing between services).  
Third, organizational conflicts can have consequences without long time effects, when 
referring to low tensions. However, as perception of tensions change from one person to 
another, speaking about “low” tension can vary in time and space. For example, tensions, and 
stress, associated with a way of doing something can be considered as major for one person 
and minor for another one. These perceptions can also change according to different time-
periods.   
 
4. discussion: the role of conflict for a computing organization solving complex and 
contingent problems 
The last section discussing the findings is twofold. First, we put into perspective the role of 
organizational conflicts to characterize a computing organization into a complex paradigm 
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(4.1). Second, we propose the conceptualization of computing organization, able to solve 
contingent problems, with five dimensions (4.2).  
 
4.1 The role of organizational conflicts to characterize a computing organization 
A computing organization (Morin 1986) deals with information, signs, symbols, and memory 
through association, separation and mediation processes in order to solve contingent 
problems. However, the lack of balance between order and disorder conflicts with the 
complexity paradigm (Morin 2005). The goal is to consider a set of heterogeneous 
constituents such as events, actions, and interactions which are associated, and rely on the 
uncertainty within organized systems. Indeed, the focus on organizational conflicts sheds light 
on the influence of saving or destructive power.  
Prior literature identifies the distinction between conflict processes and the structures in which 
that process occurs (Thomas 1992). On the one hand, the analysis of conflict processes 
outlines the temporal sequence of events, such as the mental and behavioral activities of the 
conflicting parties. In contrast, the structural aspect of conflicts analyzes the system 
parameters through the conditions that shape or control the system process. As we target the 
role of saving or destructive power that arises from the system process, our position is 
oriented on the structural aspect of organizational conflicts.  
To go further, saving power refers to positive tensions emanating from conflicts within and 
around the organization in the medium-to-long-term. Destructive power designates the 
negative tensions. Likewise, as shown in the findings, conflicts can generate no power 
whatsoever, and therefore no positive or negative consequences. However, this situation 
depends on the tensions’ perception, and varies from one person to another.  
The quest for harmony and common goals can actually obstruct teamwork. Managers get 
truly effective collaboration only when they realize that conflict is natural and necessary 
(Weiss and Hughes 2018, p.67). Indeed, any organization faces conflicts, and any 
organization is looking for a balance between positive and negative tensions, referring to a 
saving and a destructive power. Where there is no tension, and therefore no power, there is no 
requirement to search for balance. Furthermore, a computing organization is looking for 
balance between order and disorder, and so a computing organization is dealing with saving 
and destructive power to face complex and contingent problems. Considering the 
organizational conflicts completes the computing organization and gives it the capability to 
solve contingent problems in a complex world.    
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4.2 Conceptualization of a computing organization in a complex and contingent approach 
The unique and holistic case study confirms the four dimensions identified in a computing 
organization (i.e. information, signs and symbols, memory, rules and principles), and 
improves the model with a new dimension (i.e. organizational conflicts), anchored in the 
complexity paradigm. Figure 3 shows the interactions between the five dimensions of a 
computing organization to solve complex and contingent problems. 
Local public organizations are facing a set of reforms and are answering an injunction to 
collaborate with the other public organizations, private organizations, and citizens. Evolving 
in the new paradigms of new public governance and public value management, these 
organizations are seeking to solve complex and contingent problems. These issues offer us an 
opportunity to rethink the ontology of local public organizations in the manner of complexity. 
The main goal encompasses the search for a balance between order and disorder, putting into 
perspective the association and the separation processes. Therefore, the organizations come 
alive through these interactions and deal differently with information, signs, symbols, and 
memory, according to their rules and principles. 
 
Figure 3: Computing organization facing contingent problems 
 
Source: Authors  
 
Conclusion 
This research poses a challenge to the purpose of local public organizations, in the complexity 
paradigm. 
Thinking in the black box, the goal is to answer the question: how do managers deal with 
contingent problem solving? According to the contingency theory, we don’t propose a “one 
best way”, but a way, which has to be adapted to the context of time and space.  
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A computing organization deals with information, signs, symbols and memory according to 
its rules and principles. However, an organization is looking for a balance between order and 
disorder to maintain itself in a competitive and uncertain environment. To do so, 
organizational conflicts refer to the new dimension of a computing organization, which sheds 
light on the role of a saving and a destructive power. This search for balance is essential to 
solve contingent problems. Indeed, we propose a model of a computing organization with five 
dimensions.  
The first limitation of this research refers to the unique thematic content analysis. The 
discourse of public managers could be reviewed with a structural analysis (Barthes et Howard 
1991). Indeed, the public managers’ perception could be collected with explanatory 
interviews (Vermersch 2017), which allow one to focus on a specific problem.  
The second limitation of this work is its external validity, related to the qualitative 
methodology. A new line of research would be to conduct other case studies on different 
types of local public organizations (regions, departments, metropolises…). Finally, it would 
be interesting to carry out a quantitative study on a larger scale in order to test the 
characteristics of the computing capability.  
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